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m m » 



ae* h ? v fmz «fc « 9 ES ^o->Mi:HT5, 



«C«7r6itbnt^4. UfctfoT, fl*Clfif*»lU *a**r* 
S£*>#;L<E>n3o **. position effect mutation £V>3*iLV>***«*iLL 

^ict^^^th niitwti:=i-F««*«**^ / ***** 



WO 01/05987 
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3- K<S«®«ig»*f©^^;i/ (*f#0 «\ mRNA l/^;k le^A, 
*Vl>* ffl»'B{gK;k flftl/^mens. mRNA DNA 
Wtf^i#A^n^, fi&#, inRNA «^OU^;K3D»«fS#A-5t$, ES 
tttt*^JfflT*o^*feJt^^fei£tons.&tffee>,ESiaifi^6ia» in vitro 

RlltaoTUS. lAOiSLMtTfe, / y ^70 N ES ^ n->£lM| 

10 Tsmv&mTiz^n^ti-^omgzmATzig&te. 1 o 25, 000 a# 

nri^s t%M-§t> nxvi-s. f^tst, / vztv v es ^d->£ lOTja 
Sf^isi-rsot 100 .ntu, 2003 ^K:»7f *i^ton 

Aff*RtX«iBflt^I**|^ViTfe, *i£ 200-400 3JR^ST*5. 
oT, 10 7fl0*M&*&?flMl79;**8£»tT 2, 000-4. 000 *R&B£fc 
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So 

oT430, sis® ££3, utizi&^z z-ov^mrf, 7>?2*&mwzftm 

g 1 tt, ^I^ST$§x^l/- hPV?l/7 (ethylnitrosourea:ENU) £J8 
i>*;£an?&*. ENU SfflVi&^l;«k5^S«&3§«SEHM»o^nyii; 

UT*5L£fltfc¥0F3fcBT©^U >^1f±£*<i>£LT 1997 4f£K:B§*&Ufc.£BI 
l:^^TfeX57^7'f>lt!!i^^Iftl, Harwell \Z$>Z> MRC 07^X^7 

£^T^v^x^l$ 200 ^^t«SL$n, ^^ck D feckV^^T^n^x^ 
Iff UTl/^o X^XX^>U-tf-y^#^*-^ U yy@ 

£WfSm£*<i>«i:LT, ^*&^3£(^ 60 tR)T'7^X^VA©Iil^ 
ENU fcfciSggftfeSgtfa&i*;! <h <h&o tz B 

EM%&mM'?'yziz®^irz>£. m&ttmmoimmmMizttmL. imm^tz 
v® 50-100 fimiz&mm^&z^yy&izBiz&z-To ^lt. loosie^ 
fco^^ i/i, Qoo/m%^<Dmm~c*$zf£^g i j)mzz>. udbt, lEoi 

ENU ftfeomfcTmiZ-D^T 1, 000 E£7^ U 
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* 1 





ENU ?£ 


i7 n^A7 % >JU& 


















Sit 




Sit 












ES h^^y^D- 



)i?n-->?miz&K>mfc?zm$&Ltmni l *teztz^ 0 tot, enu 
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ii«i8«titonsia© rRj^sme^ h^y^sj fcwssu 

(1) aRttEWl^^-*--E''*^ s * iEW2 ® J>T * l * sn * loxPSe?,J 
^ K «E^l©-«©EWXtt5SSR«EW2©-*©E5«fc:«ft* t »A 

snfc^gM loxP &tstSVJv~7*9 9—» 

tit,as*i« 1 o-woEWKJsJi^snfcfeoii/Ttt 10x71 

#IASnfcfcOtlTli lox66 («AtfEW»*2fc**n*fc<D> 
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(3) ^TcD(a)~(i)OK^^7X^7^- 0 

(a) SP-SA- 1 ox7 1 - IRES-M- 1 oxP-PV-SP 

(b) SP-1 ox71- IRES-M- loxP-PV-SP 

(c) SA- 1 ox7 1 - IRES-M- 1 oxP-pA-P V-SP 

(d) SA- 1 ox7 1 - 1 RES-M- 1 oxP-pu ro-pA-P V-SP 

(e) 1 ox7 1-M- 1 oxP-pA-1 ox2272-PV- lox5 1 1 

( f ) 1 ox7 1 - 1 RES-M- 1 oxP-pA- 1 ox2 2 72-PV- 1 ox 5 1 1 

(g) (lox71 i>m&&-£ntz SA)-M-loxP-pA-lox2272-PV-lox511 

(h) (lox71 tim&&$itltz SA)-IRES-M-loxP-pA-lox2272-PV-lox511 

(i) (lox71^m^*n^:SA)-M-loxP-pA-lox2272-7 p n ; E:-^ — M-lox511-SD 
(SP«£;fgS?U£, SAteT^^xy SDtt7,y^-rxH^-^, 
IREStt#^ftU^/-Ax>hU-M[£, M«v-#-jg£^£, puro etfa. 
-ov^f <»Wtt3te : ?*,pAtt^U AgE^iJ^,PV«y^X^ K^^^-^St.) 

-LIE (a) ~ (i) <D b^y?^?? — iz^^X. jte^? <hbT«)3-geo it 

e^^frf e>*l, ^^TO^-tLTH pBR322, pUC (pUC18, pUC19, pUCl 18. 
pUC119^K P SP(pSP64, pSP65, pSP73 , pGEM (pGEM-3, pGEM-4, pGEM-3Z m 

(4) mm^-ftifrcD byy 7^?5>-&m&MMizmATz> z t zwmtTzm. 

(5) m$m&MM*mmizmAT z> z tz&mt? z> v^ym/^-ypm® 
xit/ypyry brnmo^m^m. ^.Tsm^m\z^K>^m.^ntzb ; y>7,^^- 
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RZfM&LTZ (i2A~C). @2T«pU-Hachi h^y^^^-SWit*. -t 

«ksyyAO|sliR&ff-5 (0 2C~E). $e>f;, ^n->^M^^o:t 0 ^- 
(Dx">X^^J©^S!^fT^ (^2H~I)o 
(1)±#©3&¥ 

io6fi£i¥i£**u mm&*m&.z-£. ESM&omvgRzs 

(1-2) m-n fcr-©fcfc*£;*T Z D->(D»J 

E^ttMiggTOfefc^lgSlSrJKbfc 109 ffl© h y y ~?>? U — yXZTD^T. 
DNA£ftttib#A/1*->£#*rLfc. ^©^m, 75 <1 (70S!) \m-zi fcf-©*$ A 
T&O, -tfldS^fcfc© (^77S KgI$«J#t5fc©) d* 24 fi (22%), 
pUC»#J&*fcfcLfcfe©#40ffl(37X)T*ofc. pUC J&**$cUTfc» lox71 

(l-3)±$i*^f£SS2il$ 
±fB© byy7°>7U-->*m^Tir*y°viyz*ftmVjZrf, ®¥&<D?n- 

>iz&^r±m*r*y-wxftmbtirz 0 
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(i-4) ±fc<Dmm 

m/vfzb<Dte 13 IiTcbD> ^Sge^iJS: Blast program V^T Genebank 
tfEMBL x-^-XtittSLfc. ^(DfeM, 9 ^ n- >*>m&it£x\ 3^o- 

cfc^^-g-ett. 10-25W^^jtfe^, 10-20%^ EST. 50-80*7^*n«gT\ 2-10* 



H 2 







EST 








9 (69. 2*) 


3 (23. 1%) 


1 (7.7*) 






10-25* 


10-20* 


50-80* 


2-10* 



(3) b^yy-ztitzmfc^ 

Vtz* tO^. g?ift'fe§ CBP(CREB binding protein) ^SpK MMmmz 
cyolin B2, i/>fi-)lfcm\zm$-TZ> Crk £ pHPSl-2. ®mizm$?2> 
rRNA> suiL hnRNPL RNA polymerase L f LT5 h 3 > K U 7 DNA T£o Ac m 

3). ^n?n£<®$nrzi&fc?tfh7v72tiT^z>zttfftfr'Drzo z\nz 
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1. ft 



(2) *fflj)SJi#) 

(3) i/VTfrGA 

(4) flBBS#te 



g 3 

Ayu3-112 
Ayu8-038 
Ayu3-008 
Ayu6-003 

Ayu8-104 
Ayu8-025 
Ayu8-003 



aeg; ■ 

CBP 
Sp1 

Cyclin B2 

Ftsjil-fflfs) 
Crk 

pHPS-2 

dynamin II 



(2) ^-CDte 



Ayu3-022 
Ayu8-016 
Ayu8-016 
Ayu8-019 
Ayu3-001 



rRNA 
suM 

hnRNP L<D-h3K 

RNA polymerase 

= h=l>K'JTDNA 



3. 



Ayu7-003 



(4) h7y^«k**<5 : f**®* B 

0). 



a ^ h9y ^iU, h5 v ******* mtoRV? 
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z^-nctt, rtfittjie^oaa^sftisct^T**. puci9 

Ay^fAT3b5> Cre-loxP h 7 y ^asKflJJBTS £ £ 

loxP (locus of crossing (X-ring) over, PI) it 34 J£g (5'-ataacttcgtata 
gcatacat tatacgaagttat-3') 0 5'^^e» 13 
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&g (g£tt£*i it»*>)**vv * 13 m©ew <2*k«e*i 2 ) 

fr\ *n*ftiKR*EW**lfcU rgcatacatj \Z& <0 *2 tlZ 8 tt 
-tiftfn*EW*«±CJKRaBWi2fct;2K:**nTV^ (03). raiR«E 

oaS*EWl (5'-ataacttcgtata-3- :EW«4) tt, «B*«Oi»R*EW 
2 (5'-tatacgaagttat-3' :E^J#^5) fc#U *n**U 5' -3"^ 3'-5' 

loxP»4, «*©EW4:»ttO^I«tt**^*- *58WKi^^T, ±IE 

5'-3"Ort*T loxP ©EH****-*****. 

Cre (causes recombination) tit <U 
Tcatacaj *«S3»*«fcT««K«*T«*r* W 3). 

Olffft^TtSOT, *jatttt»«KiK*«*- *MMMTtt*#*#V> 

* ^ * c: 2 ioxp twit m 

4). 

l^tt. loxP ©SWJ (t>^«) 0^ii£<W^ra 
(ATAACTTCGTATA) 0£» & 5IM*Tfc, riACCGTTCGTATAJ 
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»(T*«**«3-£&6&#. )*iAlfcfe<iDT»t), :ns r 1 0 x7 u <h£tftt 
£ (E#j##l ;B14b)o feM^fi, 8Eii!;&fl!l0KeSE?iJ (TATACGAAGTTAT) £, 
5££*T fTATACGAA CGGTAj (T»gg#gg3-frfcgg#. )i:&5J;5l:l 
MI^IAlfcfeOt. -n^ riox66j t&tttftz (E#l#*t2 ;04b)o 

^rVA±0 lox71 <h7°^X5 F±CD lox66 tOFlTlM^ISi:, ^A£ 
tltz DNA <D 5'#J (i!8®£$J) \Z\Z loxP ©PoflKOEftlB^J^XSLfet)© 
(T lox7 1/66 J t ^ -5 : TACCG TTCGTATA GCATACAT TATACGAA CGGTA : E#l## 6 ) 
£#J \Z itm^m<D loxP ( ATAAC TTCGTATA GCATACAT TATACGAA GTTAT : mm&n 3 ) ifi 
ffiWZtlZ (0 4a). Cre fehltt lox71/66 ZRftVZ Z. 

\ox? tofflT'm.mz.&mzit'f, y/Afc3te^tt»Asnfcssi^s. -r& 
ioxp ^±©ffliim&A©*£fcj\ ^ooaj^nfc imp ^trai«DNA3&*« 

SWK:«nscD"e, #A«kDfeBUI^»CSJCtt«<. %£&#M\Z lox7l £, 

XtfSRttDNAfflK: lox66 £JB^*£, M^&£nfc <h£ K£-f 5 lox7l/66 * Cre 

<*n* 15). *56Wfc*5UTtt, lox66 St 

«DNAdJ{C lox7I ^t^CitttS. 

nis(c, Esaii^e^i;* iox7i fc£©asng ioxp oar r^^si loxj t 

fet^) fci:ffi©MS loxP lox66) S^tr^^x 

iox7i ^fee^Da&ae^h^y^^^-jciaii^^tt^ 

lox (lox71 Xtt lpx66) ^fJjfflLfcafi^h^^y^^^-tt, «T 

(Dmvmm?2>z\ttfT~£% me&m). fit, ^0^777°^^-^ 

lox £LT lox71 SWiR-r^^ cni;:IBj£$tt.5 fc®T?tt£<» lox71©fUD9 
\Z lox66 *ffll>fcfe®*>, #189!© h7'>^^^-l:t*n5, 

(a) U8: SP-SA-lox71-IRES-M-pA-loxP-PV-SP 

(b) U8delta: SP-lox71-IRES-M-pA-loxP-PV-SP 
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(c) pU-Hachi: SA- 1 ox7 1 - I RES-M- 1 oxP-pA-PV-SP 

(d) PU-12: SA-lox71-IRES-M-loxP-puro-pA-PV-SP 

(e) pU-15: 1 ox 7 1 -M- 1 oxP-pA- 1 ox2 27 2-PV- 1 ox5 1 1 

(f) pU-16: 1 ox 7 ] - 1 RES-M- 1 oxP-pA- 1 ox22 7 2-PV- 1 ox 5 1 1 

(g) pU-17: (Iox71 SA)-M-loxP-pA-lox2272-PV-lox511 

(h) pU-18: (lox71 SA) - 1 RES-M- 1 oxP-pA- 1 ox2 2 7 2 -PV- 1 ox5 11 

( i ) ( 1 ox7 1 & £ fttz SA) -M- 1 oxP-pA- 1 0x2272-7 □ ^ - $ — M- 1 ox5 1 1 -SD 

SD tt^^7^XHt-i&, IRES Wl^'J# , ;-AX> HJ-TC£> 
M Ifr-fi-mfc^-Z, puro tefcf^-n^-f ->><puroinycin) Wt£»£^£> pA 
«#UAlB?iJ£> PV F^^-£3rr. 

h^yT^^-^VA DNA(ca^^n^^{C, (SiA^tf)^-*-?^ 

«g£tC&£T££<i:#T#3o SP<£ge#l<Z>S3« 100-1000 JgS, »^b<« 
300-400 UTS^o teftHD&MmFlZ SP (C^ffl-T^^t^T^^). & 

■r s c £ #T€r s sb^i zmmr 3 . 

IRESte> ^fftU^y-i.x> h U-g&& (internal ribosomal entry site) 
£IJ?kftt> ^>/^S^^©^tCT^/T^;U t-RNA^^i-^>'J^ 4 /-A±(D 
(AM) CAP#fe#W(C^IR^M^-e^-5ct-5{C-r€)^360E?iJT- 

(IacZ«£^K Xte lacZjte^ch^^-^'l' >> (G418) fliH4«£^£0gii£ji 
€^ (j3-geoite^), CATjf£^> GFP«£^ SV40 ^ - v T v-i- 
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tit h7y^^-rt©^575H (^USTii^ii-S^©) ®-3S£5fHJJB 
LTS^7^5 Ka»©ifi»««*@JR-r**ife**i*f 0*J*J£, ?77 

T£3. ^^7.5 M^^-tlTIt MA«*pBR322, pUC(pUC18, pUC19. pUC118, 
PUC119H), pSP(pSP64, pSP65^), pGEM (pGEM-3, pGEM-4, pGEM-3Z mifim 
tf£>ns„ 75:43, y^iH'C^-lcli supF, 7 > h°-> U >Wtt3te : F , ft 

±fB(a)(3^T^^^-^rU8 U8 <DS*g&# (SA-IRES-3-geo-pA : 0 

7) it, pGTl. 8IRESbetageo £a#LTV>*. pGTl. 8IRESbetageo it. ^07 
En-2 I£f a*©X^7<^7^t^- IRES, /3-geo mtt^. 
pGTl. 8IRESbetageo OBglll gB&lc lox71 %®.&&/vfzWL. SallT'MU Sail 
WrM-*ffijftLT*3<. PUC19 tzE<D^79-\z mm.&tt<D SP loxP, 

#»J AS^^l^ffl^fc** KpEBN-Seti £f£«T*. u©7 P 7X5 H 

OSallgB&K, ±120 Sail 0rtf-£«i AU U8 £f£§S[-r-5 0 Lfc^ot, dOJi 
iStt, 5'II#>&IH;:&S£?!K 7^7^77 7^9-. lox71, IRES, /3-geo, 
PA, loxP, pUC19, &M&mT*&Z> (0 7) o 

±12 (b) iZ^T<7 7-^ U8delta <h^o. U8delta tt, U8 (DX??^ 7>79-t 
y^-^B'JI&Lfc^^-T&So ZlcD^^-te, lox71 
£-geo0ffifc, loxP tf*/3-geo ©i^(:g8$tlf:«i^otl^. Z.<D£o 
UM&thtz<Dit. ^7 9-t>m^tltz(D%\z. Cre £-i§£lcSgSi3-fr5c: 
<hT\ *P£© IRES <h|S-geo $#£^£K|$£T€5a>£Tfc<5. ^-£>&m, ^ 
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_Lf2(c) iz^T<??-& rpU-Hachi J t^?o ZO^i? SA-lox71- 
IRES-M- 1 oxP-pA-PV-SP T«USnTti4. pU-Hach i ^ 9 * - tt pGT 1. 8IRES 0 -geo 
CE&*U TtfX En-2 SA SB^'Ji. K&ffi&SK Jl'***© IRES 

BB*JK:»«8bfci3-geo K^^^Tf So lox71 © BamHI WfJtS pGTl. 8IRES/3- 
geo©BglIIBMfcfc:#AU tt£E*K IoxPE*L RtfT***X*^'J -fe 
h**- - tf-1 (PGK) ft*OpolyA#Sfly^t;^> ^£ LacZ 63WI&£ 

h7 77X^7^-£D 3" 3*1*. 

Sail SBfeld SA-IRES-lox71-/3-geo©SalI ffiKZW At5 - D , pU-Hachi 

±8B(d) Cast*^**-* r P U-12J SA-lox71- 
IRES-M-loxP-puro-pA-PV-SPTfil^$nTV^. pU12 h 7 y 
Ztc&lZ, £f pE3NSE7 0 PGK poly (A) x^;!^ k° i-nv< S^ifte*^ 
+ PGK poly (A) ->^;HCS^^A, $ 6 fc^-tf)™<£> Bglll SB&lc lox511 

t#e,n*7°^xa K©«IIB**«ffi«= pU-Hachi &Z<D SA-IRES-lox71- 
0 -geo© Sail »r>t£JfAT£ 9, pU-12 

±BB(e) (CaVT^^-fc r p u-15j £^5. £<D^*-ti, lox71-M-loxP- 
pA-lox2272-PV-lox511T?»fKanTVi*. lit, riox2272j tt, loxP <Z)7^- 
U— 1B* (gcatacat) 562#IOcSgi:, * 7 1@© a £ t Kg&L 

fciB^iJ (ggatactt) sm^O^V^. rioxSllj tt, loxP ©*^— *t 

(gcatacat) H2 #g© c * t £KifcUfcE?iJ (gtatacat) £W 

T3t>©£V>5. lox511 fttf lox2272 «, loxP fiBI©*^— 9— 

*fcg>, *ni* (10x511 10x2272 h±) ioxp^ 
iox7i t\tm&7L%mz.2m>&% ioxe?ijt&£. 10x2272x^10x511 

±IE(f) fcjST'***-* r P U-16j <h^-5c £<D^*-tt, lox71-IRES-M- 
1 oxP-pA- 1 OX2272-PV- 1 ox5 1 1 T^fi£$nx*5 0, pU-15 <D lox71 i:3-geo £©P e 1 
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\Z IRES &Jf A-?Z>Z.t\z£ Qttm~?Z>Z\£tf-?£Z> 0 

±IE(g) fc^T^**-* r P U-17j t^a. ^©^^^-td^^T, lox71te 
SAO-aS©<g«^»A$nT^5. pSPy^XSHil, lox51h loxP, 

PGKpoly(A) *s*f lox2272 ^JfALT7°^X$ K&flMIU ^f'> pU-Hachi 
(7) SA l*J(C lox71 SB?'J£#AU /3 -geo $ COJUtClf AT3. 10^77 

3fet:iHlT*V^^77 5 KijUST^^tiCkD, pU-17 d 

±SE(h) fc^T^^-S: r p u-18j £^-5. £©'*£*-'b, pU-17 
SA©*!;: lox71 ^#A$tlTUS.pU-18 tt, pU-17 © SA t 0 -geo ii<Dm\Z IRES 

±12 (i) fC^T^*-^ (lox71 j^a^a^tlfc SA)-M-loxP-pA-lox2272-^ 
Dt-^ — M-lox511-SD7r^J5g$n-5. ZL<D19* — lt* pU-17 F*9© PV <Dftt> D 
iC ^n^-^-Rtf M£Zl©Ji|fJT*f AU lox511 ©«#K: SD £*Tr* £££ 

iS^^ynt-^-^i'Og^, SP6 RNA #U * 5— tfyn^E-*-, T7RNA 
^'J^^-fyn^-^- T3RNA #U — ^nt-^-ft^C) RNA ^ U ^ 
^-if^a^E-^-, *SV»tt, EF1 (Mif 1) 7a*-*-, PGKI^Uizo 
U>»*±— if) 7n*-*-, MCI (jHUt-Tl^AVW^l^KX^-f 
JUA^S y>^Ft- if) ynq&-^-fe£©Bj|?LWi*fi3fe>rnqB-^-S«*'r 

M®\zmmh7y7'<t7*-&mxL. Esmmmz*&m\z&&T5ft&&&& 
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t#3o fit, h^y^sn&rtfcttae^ (08, ae^- x) ^hhil^ 

\z, M©^T«SW^SiASI®JSt:0l^i;W/c!:fI^I 
Al (0 8, Ifi^D, ZftZfyZz. K±T' lox66 ©TflKfc^fcSf, 
pgOite^ h77 7°£?t? (0 8), iHS^F X I^I^iAt^ ICte, Kunkel 
Gapped duplex ac*©^»0^Xttcnfc»"r*^S:SfflT* C 

Wutant-KXttMutant-G(TAKARAl±M) ) V>T, LAPCR in vitro 

Mutagenesis y'J-X^yh (TAKARA ft) ^ffi^T^SOiA^n^. 

8 2 awoae^ h 7 y iox66 ©TSiKiaiissnfcrtffittae^©** 

#A$tlfc h7yW^-C lox71 8M£#. &28»TSAL&^£*--© 
lox66 £©IKra&»A£fi::U r(lox71/66) - (S^I ) - (loxP) jT?»£$n* 

^-fey hs^trakaebfcae^siiAT** (0 8). 
jie^ h 7 y * * - £ es mm \zm a l **m& zu-> zmmtftte* z. 

ft 6> tt V •> X rt&teitfc^© T«E tC h 5 y 7 1 * ^ - &&&& £ tlT ^ £ * □ - 
?*-100^g $fIM^(;Ht7«> F GenePulser £J8V^ 800V. 3//F©&# 
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T) tto. 8mi >mmmm*tznm2ttmo7j®<DmEsmi&izBKL* 
200/ig/mi <Dmm<DGmft&T-zmmTz>o imm&iz, ttm&zu-y&m. 

tptzmfr&£nzt>tfTiztz<. mfc=?ti*m&e>i3i^mffi\zh®.fr&$iti2>o 

(2) ES i7 0->cD^giJ 

fcDNA&aarrs. £ft«u y^x^ )*\zj:z-?V7.te&&m.fcT<Dmm*®m 
izfTfcz.2>pu->zmwT2>rztbT&t), &tz. i nt:-ntitttft5^ 

*^7ft*0^«tt«*W^teTff5 (0 9). **Wfc*liTf^«Sn* + 

*7M®<Dmmt&izi&mzti2>b<DT?tei3L\,>. t^x, 
**v-r •»-caaibfc es aBsas^s^o^Et^^-B- (es 
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Fllb**2EU EE (Wtf^^Oi^9.5 0BOt)O) fci*#K:*tt*» 

(2) <aao*«r 

<z>**rtt. MBttM* J; X 

(3) h? y 7t,fc«fi*©<Uifc*a**r* *fiflc*H©^^ 
^.;^D->*6 DNA fctMHEW©***** ^ * n * 

-it-^^fT^^o »6nfcBW««« , R»*«5 : P. est, 

Rtf , Jtf -h©^rnK:«-r*o^ smut* <. est ^aw^^T 

14, ^ii^tS^^tS. *fi#*Htt. in situ 

hybridization (FISIDtt,*fctt^ ^° h^o-^«»^fcail«W 

(4) f-^^-7,mfk 

E) i*#ic*tt**»**-^ Fl*j:tfF2 

EST fc*»«»fcOV>Ttt*<D*fi*±«>tt 
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5. jyzrwmm 

* (D mmjj miz-o^x mm? z>* 

(DT) $m»gT£38tfT43< 0 Xl/^ hn^l/-y 3 >^lliD h777°^^ 
*-£ES ^flg{CSAL,Cl©^lia*^^x^^»J^©^^V<^>S^^x 
^ zrm^momkmUW FIAU (fluoroiodoadenosyluracilK Xtty7f'J7l 

(i) s^^mit 
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5. flIAtf. h^y mRNA ^T5«£&, if, 

y 7°^D->£^7^v>SJ:^, 7xy-;i/K3B*T*03l/T£RNA 

ffllrifcT^^nf-^-^^Aft.ftSlrittAy^ffiklJ: (A+) RNA (mRNA) 
3 0 #btl/t mRNA ZmmtLT, * U =f dT y^-f lr>T 
-^ilcDNA £^JB£L£|g» !£-#£ScDNA^e>-#fleDNA££j&-r3o £©£5 
{CUT#6nfc-*«H cDNA £iSMifcfe3i^*- (fllfctf Agtll K&*&tf 
ItiUoT, cDNA 7-T7*^ 0-%n2>o 

T^rlJ-A-^^A*- h©fc¥#Etti£» Xti DNA # U * 7— -£*JBV>* S?5r 

5Uft3£S«^lwJ:OJfiSBB5«JS:ft3£"rsili:**T#*. cDNA <& 5' 
3'«*©tt[*E5!l*J*ftjeo»^tt, 5' -RACE 3' -RACE** £JB^T£ifcSBE7!] 
RACE (Raped Amplification of cDNA Ends) t£\t* ms£&Wiftm\Z 
&^Tm%lT*&<Q (Frohman, M. A. et al., Methods Enzymol. Vol. 218, pp340- 
358 (1993)), RACE &ft?tzti><D*y h fcrfrlRSftTHS (^J A Marathon™ cDNA 
Amplification Kit; CL0NETECH2L tom). 

(2) m&z.s<t7?-<Dffim 

EWttzmfc^Mftzmmis, ^**-dna tsts-r*. ^??-tbx\t, 

DNA t^2?-t<Dm&^mZ* mUftmxm%lX'&Z> (J. Sambrook. et al., 
Molecular cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor 
Laboratory Press. 1989) . £e>fc, CtlJ: tm&* U ±mmm 
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(3) 

*&moi&n&&mz. gBifif^stfis 
^ 3 tiitciAt ?> 1 1 ia o#§ 1 1 ^t't c^t\ m^tt, 

<ODNA€:f5S^#* i fe<Ot?»ntf^#tC|Bj£$n* i b<DT?tta^. ^JAU US, 

saw r -5 & s n x ^ t & «t o aa§® t L T A fcfx y -> x 'J t T • 
□ U (Escherichia col i)K12, DH1 & Eifimi £>n> tt^BiiLTte, fclAtfW 
^ 7. • X7*^U7s (Bacillus subtil is) 75: £#We>n5. 7°oq&-^-te, ;*;jj§ 
If©i±^TliTt5%©TSn«^fn^ffi^TfeJ:^. GHAtf trp 7°n 
lac 7*0^-*-. PL7n^-7-, PR Zfu*:-?-teE<D. *JHM 

^7r-yi;fi*nyDt-^-^v^n5, tac ^n^-^-^^oi^ 

^-CD^A^ffitt, mm\Z DNA*»A-r<5*ffiT*tl«»fc:IR^$nst)OTtt 
WAtifc^S'SA'f :fr>£JBV>5;5ri£ (Cohen. S.N. et al. : Proc. Natl. 
Acad. Sci. , USA. 69:21 10-21 14 (1972)) ,xl/7 h Di|tl/->3 (Becker, D. M. 
et al. -.Methods. Enzymol. . 194: 182-187 (1990)) #2Wf £>*15. 

»»&?&±fc-f ^i^«ity*n$t^ • tUkvi (Saccharomyces 

cerevisiae), # n ^-Iz7 • (Schizosaccharomyces pombe) & Eff 

#KGg££*rr\ MAfcfgall ^nt-^-, gal 10 7°d^-^-, t-hvay 
7^>A7«7°n!^-^-, MFal 7°O^E-^-, PH05 7°O^E-^-. PGK 7°n 
t-:?-, GAP Zfo^—-? — , ADH 7ot&-^-, A0X1 ^nt-^-»^lf5 

(Hinnen. A. et al. : Proc. Natl. Acad. Sci., USA. 75: 1929-1933 U978)K 
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MU3 lr 7A&(Itoh, H. : J. Bacterid., 153:163-168 (1983) ) #j&*3&tfS ti 

l!l«HMlfi£fc££T<5«£tt, COS HUBS* Verolfflia, ft^f--XAA7^- 
MiM (CHOM), 7^7filite£^i^n§. yn^-^-tn 
SRa^Dt-^-, SV40 -fn*—*—. LTR ^Dt-^-, EF1 7°o^-^-, 

pgk yot-:?-, Mci yn^-^-^ffiv^n, a-fc, t mm h*#n<7-r 



loxP ©1#B£^TEIT&3.o 
i4H lox71 t lox66 £<DM&;t£^T®T&5o 
0 5f3u loxP (Ci^ DNA8frM-©^A^^-r0T-^^o 

@7lt h^7X7^-pU-Hachi ©II0T^, 
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(1) pU-Hachi h7«>^f^-©«« 

pU-Hachi ^7^-& pGTl. 8IRES0-geo HS^U^X En-2 © SA 

gE^Jch, IRESS2^J{CgiigL£0-geoE^J££^#T£ o 
£T\ lox71 CO BamHI 8frJt£ pGTl. 8IRES/3-geo CO Bglll attC#Abfc. 
^•y-^jS-^Dk^ite^co-^TfeS 180bp coffin loxP SBJiJ, SU^X* 
X^^U-t I/- h+±- tf-1 (PGK) &3fcco poly A f*JP->^;P*^^^-pUC19 

co Lacz mm-bm&ztitz&.^m^? ^-tc^Atsitiao, ^7x5 f 

pEBN-SE7ti SPiB^te, K 7 y 7^7 3" tt*#Brr<&&«>K: 

^ffibfec 7°^X5 K pEBN-SE7ti co Sail m&lz SA-IRES-lox71-0-geo CO Sail 
%\ft*mArz>Z.£\z&Y), P U-Hachi zmtz. 

(2) pU12 hyyZf^Zf-Vffim 

PU12 h77^^-&i$T5^l:. ST PE3NSE7 co PGK poly (A) i/tf-f- 
;^fa-D7-f v>Httite j ?+PGKpoly(A) i/fi-frlzWg&x.. 3 Sfc-e© 
TOco Bglll fflJffitc loxSll S#Al^^57i K*f^« L&.-tCT^XS Fco 
Sail Sfei: pU-Hachi fr£>co SA-IRES-lox71-/3 -geo co Sail Mft&ftA? Z> Z\ t 
pU-12 

(3) pU17 h^y^^-coflffg 

PSP73 (Promega) \Z. lox51K loxP, PGK poly (A) x7*:>-;k lox2272 £ 
;rcoMS-C#AU ^7X5 H PSP5PP2 ZmmLfz. X.IZ, pU-Hachi co SA ftfc 2 
M0t&£ BamHI co o *>±WL<0 BamHI BB&-*M5D»rU pBluescriptll KS+ 757^ 
H iz, SA b5¥co BamHI £Tco MA »rfi\ lox71 BBJIK SA BamHI ft 6 Kpnl £ 
T©DNA»rH\ /3 -geo co Ncol a>6> Sail gBft*T£ ^coHilCjfAU ^7X5 H 
pKS+S71Aj8geo£«£Lfc.£<DpKS+S71Aj3geoj&>5 lox71 £"£tf SA-/3 geocoXbal 
mfrZWK) ffil^ins PSP5PP2 co Spel a&tefcflUT* Ctl:J: D pU-17 
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pU-Hachi h7,^^-^^^^ D ^- >3>t:j3 " Tlt 100 
ug © Spel tsMitLtz DNA RlS 3x iO'fl<Z>»fe*ffi 1M& 0. 8ml © PBS 
UML. Bio-Rad Gene Polser ftJB^T, 800V, 3/xF 0*#TXU* h n#U 
— > 3 >*ffofc. 48WHB*. 2OO*ig/il<0G418<B#fcTT**bfc. MS'J£ 7 

* - > & *-tfflMft$:M%\ L fc 0 

h9y ^a->*»60-geoBWft»*-r*fc^ pCAGGS-Cre (Araki. K. et 
al., Proc. Natl. Acad. Sci. USA. 92:160-164.1995; Araki. K. et al. . Nucl. 
Acids Res.. 25:868-872. 1997; Araki. K. et al. . J- Biochem. Tokyo, 122:977-982. 
1997) *j|tt©»tlTXU^hD#W->3>"0»AUfc. 1.5X 

jBaisnfcMo*»*l*©100M^-hK:**, 48*M*m**fc. * 

h9 y^**-© lox71 BMSLKtt^a^frtons^^RthUfcftxW^ h 
□ #1,— > 3 >*ff5fc*. M^gO^SH ( P 66MEGPPac. P 66 2 INZPPac 
Xtep66PGKPac-5) &tf P CAGGS-Cre «tt»»T*JBUfc. 

fcfc, :/?X3Fp66PGKPac-5tt, lox66 *r*RtfPGK ^t-^- Ka-n 
^-^Bttate^a-HEW*. pSP73-<**- (Promega) fctfATSUfcfc 
j. oiib/ , o zfy7,B. F p66 2 IEGPPac 12, pSP73^**- (Promega), IRES IB 
M. EGFPXfiV (Clonetech), PGK t/d^— Pea Ifi^tf lox66 BW» 
6Wlfci ^;^Fp66 2 INZPPac«u p66 2 IEGPPac © EGFP iifc^ SV40 7 

PBS*, lxl0 7 W0.8ml©«^xl/^ho^l/->3>^^ (200V. 950 
*F>. 48 WW* 2Mg ^i«)^P^3/>*JBV>T8BlliaWfc^ 
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(Abe, K. , Niwa, H. et al.. Exp. Cell Res. 229: 27-34, 1996) \Z'tit 

?rmm (eb) (D^m^n^tc ESBM^op-fi?? h->^~ tf*&tt&tf eb 

\t. 5-^nt-4-^ □ D-3-f > K U ^ /3-D-#^;7 ht^^vF (X-gal) T^feT 
£ H (hfCcfc Oail^L^ (Gossler. A. and Zachgo, J., Gene Targeting: APractical 
Approach, Joyner, A. (ed. ). Oxford University Press. Oxford, 1993, 
pp. 181-227) o 

7X^-pU-Hachi ^li^CLT TT2 ES WHALf;^, 109 
fl©*n->£i|l*tfc. §^n->^^^VA DNA S0MBU pUC yD-7*S 

M%<D2 u->\z&^xm-^> H*s*B3nfc. lox71 8B&©?3qBEtt Cre & 
^M^-^^-(c^Bl^Tfe^fca6, LacZ :7°n-:/£ffi Vifc-tfif 
tfPstl MftlCfcD, -?-©#&&fl*Bb&. •€■©£*, 10X©£n-># lox71S5 
&**5fcLTlr>fc (£4). y>^3t-^Mitl, t5>0 lox71 aMsb&*#j$ 



& 4 





m-3t:-0>$fl *•&*(%) 


*B**ji^(%) 




iox7igui4$«^-r-i)^p-> 






<d m m 
(%) 








2-3 
=3t°- 


53t°-Ja 


109 
(100) 


24 

(22) 


40 

(37) 


1 1 

(10) 


26 
(24) 


8 

(7) 



mz X-gal TSfefiLfc. ^5(C^:-rjlD, 97*©*n->j&*$Mfc©4#j£©;*x- 
S?fcj8-gaJ flHtfcjSUfc. £©££&, pU-Hachi h7y^^-*ttjflt5i, 
*&© IRES-j3-geo ^£ ^-©ck 3 Ct^Jilfif byy 7ftftt>tlZ> ZtZMK 
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m. 5 





/3-geo j%*S 


es mm 


(8 0) 


26(41) 


+ 


+ 


32 (50) 




+ 


4(6) 


+ 




2(3) 







M£ SDS/^OT-T^-if K TJgflPU 7xy-;u/7 o p*;pa (l:l) 
(vol/vol) £fflV>T 2 MS Vtz, fcft^TX* J -)Vitm^n^. TEA777- 
(lOmM Tris-HCl, pH7. 5/lmM EDTA) \Z®ffiLtco 6#g W/ A DNA ZmmUfflm 
»*T*ltfcU 0. 9%T#o-7«^&ii£fTo£^ 7Mn>K (Boehringer 
Mannheim) ±lC7*Dy hit /W^'J^f-'>3>lt DIG DNA Label ling and 
Detection Kit (Boehringer Mannheim) ^r/B^Tfro fc 0 

PCRfl¥#rte> «T(D£^*&fi£i££fl?(AT, 94tt 1 ir, 55t:T 2 72*CT 
2#<D£J££ l^^^tLT^M 28 -th-f £;Ht^£. 

^-geo^mffly^-r-T- 

Zl(7*7-K) : 5'-gcgttacccaacttaatcg-3' (ffi?U#^7) 
Z2(UA'-X) : 5'-tgtgagcgagtaacaacc-3' (S2?>J#^8) 

poc^d7^-E^io«igje^««<oi5aFij<ftaiffl7 , 7'r^- 

0ri2(7*7-K): 5* -gccagtggcgataagtcgtgtc-3' (i2^J#^9) 
0ri3(U;l-7s) : 5' -cacagaatcaggggataacgc-3' (8H?U#^ 10) 
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10XPCR A'777- 2 jtt~T 

lOmM dNTP 0. 2 jtz 1 

7* r 7-K7^1'v-(100pmol/jul) 0.2 /zl 

UA'-T^^V-UOOpmol/jul) 0.2 /zl 

AmpliTaq DNA zg U * 7— tf (Perkin Elmer) 0. 2 g 1 

±* (ScS&StKTIHSE) 20 n\ 



PCR KJS£#KD 2 1 M£7#o-7^;H^a- FU ##rUfc. 
y/ADNA (20Atg) £Sl!ifc«IR»*T4MU 400 /x l Tg&U 

sitta^Srfcfc. 7i; -jiv* □ □ Afflffi&tfx* y -MfcRSfro felt, 

DNA£ lOjtt I <Z>TE fcfflWU DNA?gf&(D¥*£;8^T> hD^^-va > 

{icfcD^rJlK (E. coli STBL2; Life Technologies) ^ffgilfc. x 
l/^ hD^U-y 3 >ll Bio-Rad &0 Gene Pulser £&/8t£9!«fC^oTrTo 
hn#l/-->3>&tf>*M£ 111 CD Circle Grow Sfife (BIOlOl) 3CTC 
rmWlstz&Z 1 fSK-f >^a^-ML If >:/^£ML£&LB/agar 

Thermo Sequenase Fluorescent-Labeled Primer Cycle Sequencing Ki t (Amersham) 



S 6 



> 


mmuz 

0) & 




(%) 


>y**0>**(kb) 


^7X = KL/X+a- 


Ayu8-O03 


23 


15 


65 


75 


53 


Ayu8-016 


20 


2 


10 


3.8 


4.5 


Ayu8-025 


23 


16 


70 


1.8 


6.5 


Ayu8-104 


12 


5 


42 


3.5 


7 


Ayu8-108 


12 


6 


50 


5 


6 
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(1) T^X^O^ D — >#A 

<D£HiRLfc. ;in&©**?Ett20fl*W**2*l'fcll «E«) o^S© 

■7#*££EL* ES ^ D — >ft5feO Fl -7t7^fl#S#fc. 

(2) %m%KDMVr 

(3) ^y^ufcie^©^ 

nfcJtfirF tt 3 geo £ ©§S£ mRNA tffoTW »«"T * * ©T, £ 

RT-PCR ->7^A(GIBC0 BRUT 1 *8S 
cDNAtftrtU m*T5'IACE^^(GIBC0BBJftffl^T, SA©x*V>«# 

(4) *£& 

* 7 





<7P— 




ass 


1 


Ayu8-R38 


Spl 




2 


Ayu8-029 


PCM1 

(pericentriol material 1) 




3 


Ayu3-008 


Cyclin B2 




4 


Ayu6-003 






5 


Ayu8-003 


dynamin II 


iii 


6 


Ayu8-R16 


suil 




7 


Ayu8-016 


hnRNP L<D±%L 




8 


Ayu8-019 


RNAtK'J>7— tzl 




9 


Ayu8-108 


importin jB 




10 


Ayu8-021 


F« 


Kinky tail 
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±&<Dmon*>ntiM&?<Do*> pcmi mfc^omm^ftitzifc^ m^m^ 
n~i3 iz^trnm (5* -race a*fc5n&. 4i»opcm ae^ 

0E*J0-«£-Sb&. Ayu8-021 ^o->^5>#6n^v^XfiS#^ 
HArT*** (kinky tail) #£i;TV»fc (0 11). uC^Mfif ifrofi^ 
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